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The Psychophysiology Laboratory's rotating chair and optokinetic surround is used
for research into space sickness and Autogenic Feedback Training.

,,&



J

iig

g

J

m
LJ

/

II

J
IE

l
Iw



i

X
<

Z

_o

Z
I

<

Z

Z
0
I.--

0

t_J

0

i

rc

z
LIJ
L.)

>

0
_o
u.l
X
<
._J
<
Z
0
i

I--
0

Z
<
o0

--J

(,o
o')

cc
0
<



, =

.... ?..............................

_i_!!_i__i_r___}!_!!i_i__iii__ i_ii_:ii_,i_i



%.-

v

O.RIGI?,iALPAGE

COLOR PHOTOGRAPI-I

'ertical Acceleration and Rotation Device used for space motion sickness research in humar
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Man Carrying Rotation Device used for space motion sickness research in humans.



R

II

g
qI

m

II

H

II

I

I

II



|

",,...

i :

O_IGINAL PAGE

BLACK AI'4D WHITE p_<OTOO'RAPH

t-.,

c

,m

E

(.3

mJ
E

t--
t1,,,_
O

G5

,m

t-
¢)

i

t-
c_
E

c-
O

U3

GO
,,:£
Z

0

!

ORIC._N=a,L PAOE IS

OF POOR ,_UA_ !TY



>.

8
_J
0
cO
>-
7-
O.

UJ
0
<
O_
(/3

W

_o _ = <
_D _Z

aw

_w _ z 0 w aw

WW wo_ _ Eo

ww zS< _z D _
O_ _ _ w_o _ ww _

_ _ _ _ _ <o

<z _ _<_ °w om o_

u _ _m O_

_ _Z

_W _<D ww XW

_ _ 8 OW_W _<_ Z _ W_

_< __ <o
O-- _ oO " w_ _< _<--z_ _o

o< _ _ =_
OD z_ <_
o_ _= _oo _z _
ao = _< _< oz _ _=w _ _< _< _z_ _z _

_= _o _ o= _ _ _
z =_ w_ _ <o _ __< w_ _w w_

o_z _
_w wW m<@ aw _zo _EWo_= _ z=_ ww zz zQ__z_ OO o_ >z o<
_<_ =o o>o wo o= o_ _°_

£_o
@ @ • @ @ •

I

m

I

I

I

I

g

g

I



=

>_

8
._I

0
I

oO
>-
7-
O_

III
0
<
n
cO



II

wl

qP

m

_W

IB

W

ID

qw

U

V



io.,

... _



Iil

II

_ '_ _-I:F _17:]_ -_¸ _i{ _ _ _ : ::_- _£

_. ::_::_ _ :i

I

II

g



L.-

= ,

",,.._.

COLOR PHOTOGRAPH

i 0



Ill

Iff

lff '

qlW

_Z



P

\



_J

U

_J

N

lIE



= -

),,===_

L

April 1987

NASA-AMES RESEARCH CENTER

LIFE SCIENCE DIVISION

1986 PUBLICATIONS

EXOBIOLOGY--CORE RESEARCH

Aronowitz, S., T. Scattergood, J. Fi0res, and S. Chang. Hot Hydrogen Atom

Reactions Moderated by H, and He. Journal of Physical Chemi, try
m

90:1806-1811, 1986.

Bunch, T. E., S. Chang, P. Cassen, and R. Reynolds. Allende: Profile of Parent Body

Growth. Lunar andPlanetary,sL_ience XVII:89-90, 1986.

Chang, S., and T. E. Bunch. Clays and Organic Matter in Meterorites. In: Clay

Minerals and the (2rigin of Life (ed. by A. G. Cairns-Smith and H. Hartman).

Cambridge: Cambridge University Press, p. 116-129, 1986.

Coyne, L. M. Clay Energetics in Chemical Evolution - Solvation/Desolvation

Luminescence of Some Artificially and Naturally Hydrated Kaolins. OrJ,eius of

L21_, 16:371-372, 1986.

Coyne, L. M., and A. Banin. Effect of Adsorbed Iron on Thermoluminescence and

Electron Spin Resonance Spectra of Ca-Fe-Exchanged MontmortIlonite. Gays

and Clay Minerals 6:645-650, 1986.

Des Marais, D.J. Carbon Abundance Measurements in Oceanic Basalts: The Need

for a Consensus. Earth and Planetary Science Letter., 79:21 - 16, 1986.

Dickinson, J. T., L. C. Jensen, M. R. McKay, and F. Freund. The Emission of Atoms

and Molecules Accompanying Fracture of Single-Crystal MgO. Journal of

Vacuum Science and Technology A4:1648-1652, 1986.

Freund, F., S. Chang, F. Pineau, R. M. Knobel, and F. Struwe. Formation of Organic

Compounds and CO2 by the Segregation of Carbon from MgO - Kinetic and

Isotopic Data. Origins ofLife 16:289-290, 1986.

v



-2-

Freund, F., J. T. Dickinson, C. H. Becker, M. M. Freund, and S. Chang. Organic

/vlolecules Released from Olivine by Impact Fracture. Origins of Life

16:291-292, 1986.

Jahnke, L. L. The Effects of Low Oxygen on the Synthesis of Unsaturated Fatty

Acids and Sterols: I replications for the Evolution of Eukaryotes. Origins of Life

16:317-318, 1986.

Jahnke, L. L., and P. D. Nichols. Methyl Sterol and Cyclopropane Fatty Acid

Composition of Methylococcus capsulatus Grown at Low Oxygen Tensions.

Jo urn al of Ba ct eriology 167: 238 - 242, 1986.

Jorgensen, B. B., and D, J. Des Marais. Competition for Sulfide Among Colorless and

Purple Sulfur Bacteria in Cyanobacterial Mats. FEMSJ)b'crobiologyEcology

38:179-186, 1986.

Jorgensen, B. B. and D. J. Des Marais. A Simple Fiber-Optic Microprobe for High

Resolution Light Measurements: Application in Marine Sediment. Limnology

and (_eanography 3 I" 1376-1383, 1986.

Kanavarioti, A. Kinetics of the Hydrolysis of Guanosine 5'-Phospho-2-Methyl-

imidazolide. Orlgins of Life 17:85-103, 1986.

Kerridge, J. F., R. Shipp, and S. Chang. Deuterium Exchange During Acid-Deminer-

alisation. Lunar and Planetary Science XVII:414-415, 1986.

Kristjansson, H., and L. I. Hochstein. Trypsin Digestion for Determining Orientation

of ATPase in Halobacterium saccharovorum Vesicles. FEMS Microbiology

Letters 35:171 - 175, 1986.

Kristjansson, H., M. Sadler, and L. I. Hochstein. Halobacterial Adenosine

Triphosphatase from HMo b act eriu m sa cch ar o vor u m . FEMS Micro biology

Review 39:151-157, 1986.

Lawless, J. G. Clay-Organic interactions and the Origin of Life. In: Oak'Minerals

andthe Origin of Life (ed. by A. G. Cairns-Smith and H. Hartman). Cambridge:

Cambridge University Press, p. 135-137, 1986.



-3-

Loew, G.H., J.R.Collins,B.T. Luke, J.G.Lawless, and D.H. White. Theoretical
Investigations of the Roleof Clay Edgesin PrebJotic Peptide Bond Formation.
2. Structure and Electron Distribution of Activated Amino Acid Esters. (_igins

of Life 16:471-472, 1986.

Mancinelli, R., S. C. Cronin, and L. I. Hochstein. The Purification and Properties of

a cd-Cytochrome Nitrite Reductase from Paracoccus halodenitr_Ycans.

Archives of Microbiology 145:202-208, 1986.

Mancinelli, R., and L. I. Hochstein. Denitrification in Extremely Halophilic Bacteria.

FEMS Microbiology Letters 35:55 -58, 1986.

Martens, C. S., N. E. Blair, C. D. Green, and D. J. Des Marais. Seasonal Variations in

the Stable Carbon Isotopic Signature of Biogenic Methane in a Coastal

Sediment. Science 233:1300-1303, 1986.

Pohorille, A., and L. R. Pratt. Theoretical Methods for Obtaining Free Energies of

Biomolecular Equilibria in Aqueous Solutions. In: Methodsin Enz_'molog>,

Vol. 127 (ed. by L. Packer). Academic Press, Inc., p. 64-78, 1986.

Radicati di Brozolo, F., T. E. Bunch, and S. Chang. Laser Microprobe Study of

Carbon in Interplanetary Dust Particles (IDP). (_igins of Life 16:236-237,

1986.

Radicati di Brozolo, F., T. E. Bunch, S. Chang, and D. E. Brownlee. Laser Microprobe

Characterization of C Species in Interplanetary Dust Particles (IDP}. In:

Trajectory Determinations and Collection of Micrometeoroids on the Space

Station (ed. by F. Horz), LPI Technical Report 86-05. Houston: The Lunar and

Planetary Institute, p. 77-79, 1986.

)4,==J

=

=

L

_===_

r

l •

SOLAR SYSTEM EXPLORATION

Banin, A., G. C. Carle, S. Chang, L. M. Coyne, J. B. Orenberg, and T. W. Scattergood.

Laboratory Investigations of Mars: Chemical and Spectroscopic Characteristics

of a Suite of Mars Soil Analogs. Origins of Life 16:403-404, 1986.

Carle, G. C., D. R. Kojiro, B. J. O'Hara, T. W. Scattergood, and J. R. Valentin. Gas

Chromatographic Instrumentation for the Analysis of Aerosols and Gases in

Titan's Atmosphere. Lunar and Planetary Science XVI I:103-104, 1986.



-4=

Mathog, J.Y.,C.P. McKay, and R.L. Mancinelli. Interaction of Tholin Material and
a Liquid Ethane Oceanon Titan. Origins of Life 16:232-233, 1986,

= •

McKay, C. P. Comment on "On the Flux of Small Comets into the Earth's Upper

Atmosphere. If. Interpretation." GeophysicalResearch Letters 13:976-978,

1986.

McKay, C. P., A. Long, and E. I. Friedmann. -Radiocarbon Dating of Open Systems

with Bomb Effect. Journal of GeophysicalResearch 91:3836-3840, 1986.

McKay, C. P., R. L. Mancinelli, and G__._Carle. Exobiology and Future Mars

Missions. (_igins of Life 16:416-418, 1986.

McKay, C. P., and J. B. Pollack _. Radiative-Convective Model of Titan's Atmosphere.

Bulletin of the American .4 stronomical Society 17:739-740, 198b.

McKay, C. P., S. W. Squyres, and R. T. Reynolds. Methods for Computing Comet

Core Temperatures. Icarus 66:625-629, 1986.

Phillips, J. B., D. Luu, and R.-P. Lee. Thermal Desorption Modulation as a

Replacement for Sample Injection in Very-Small-Diameter Gas

Chromatography Capillary Columns. Journal of Chromatographic Science

24:396-399, 1986.

Pollock, G. E. Synthesis of a Further Improved Porous Polymer for the Separation

of Nitrogen, Oxygen, Argon, and Carbon Monoxide by Gas Chromatography.

Journal of Chromatographic Science 24:173-174, 1986.

Wharton, R. A., Jr., C. P. McKay, G. M. Simmons, Jr., and B. C. Parker. Oxygen

Budget of a Perennially Ice-Covered Antarctic Lake. Limnology and

_anography 31:437-443, 1986,

SETI: SEARCH FOR EXTRATERRESTRIAL INTELLIGENCE

Cullers, D. K. Sensitive Detection of Narrowband Pulses. Acta Astronautica

13:31-37, 1986.



_=_

-5-

Cullers, D. K., and S. R. Deans. Narrowband Signal Detection in the SET[ Field Test.

In: TheSearch for ExtraterrestrialIntelligence (ed. by K. I. Kellerman and

G. A. Seielstad). National Radio Astronomy Observatory and Associated

Universities, Inc., p. 135-141, 1986.

Domingue, D., J. M. Rankin, J. M. Weisberg, and P. R. Backus. Pulsar PSR 0656+14:

Period and Spindown. Astronomy and Astrophysics 161:303-304, 1986.

Horowitz, P., B. S. Matthews, J. Forster, I. Linscott, C. C. Teague, K. Chen, and

P. Backus. Ultranarrowband Searches for Extraterrestrial Intelligence with

Dedicated Signal-Processing Hardware. Icarus 67:525-539, 1986.

_==_

Linscott, I. Are 100 Million Channels Enough?? In: The Search for

Extraterrestrial Intelligence _ed. by K. I. Kellerman and G. A. Seielstad).

National Radio Astronomy Observatory and Associated Universities, Inc.,

p. 143-160, 1986.

Oliver, B. M. The NASA SETI Program: An Overview. In: The Search for

Extraterrestrial Intelli_ence (ed. by K. I. Kellerman and G. A. Seielstad).

National Radio Astronomy Observatory and Associated Universities, Inc.,

p. 121-133, 1986.

Tarter, J. C. An Historical Perspective: Brown Is Not a Color. In: Astrophysics of

Brown Dwarfs (ed. by M. C. Kafatos, R. S. Harrington, and S. P. Maran).

Cambridge: Cambridge University Press, p. 121 - 138, 1986.

Tarter, J. C. Notes and News: IAU Symposium No. 115 on Star Forming Regions.

Bulletin of the A s tron omical Socie t y of lndia 14:59-63, 1986.

Tarter, J. C. SETI Observations Worldwide. In: The Search for Extraterrestrial

Intelligence (ed. by K. I. Kellerman and G. A. Seielstad). National Radio

Astronomy Observatory and Associated Universities, Inc., p. 79-98, 1986.

Tarter, J. C., D. C. Black, and J. Billingham. Review of Methodology and Technology

Available for the Detection of Extrasolar Planetary Systems..Journal of the

BritZch Interplanetary Society 39:418 -424, 1986.

Tarter, J. C., and W. J. Welch. A Cloud Collision Model for Water Maser Excitation.

The Astrophysical Journal 305:467-483, 1986.

4)(b="



-6-

ECOSYSTEM SCIENCE AND TECHNOLOGY

Angelici, G., R. Slye, M. Ozga, and P. R_tter. PEDiTOR--A Portable Image Processing

System. In: IGARb:q "86--Remote Sensing--Today :_Solutions Ibr Tomorrow :_

Ii2formation Needs, ESA SP-254, IEEE No. 86CH2268-I (ed. by T. D. Guyenne

and J. J. Hunt). Noordwijk, The Netherlands: ESA Publications Division,

p. 265-269, 1986.

Birk, E. M., and P. A. Matson. Site Fertility Affects Seasonal Carbon Reserves in

Loblolly Pine. Tree Physiology 2:17-27, 1986.

Clark, C. A., R. B. Cate. M. H. Trenchard. J. A. Boatright, and R. M. Bizzell. Mapping

and Classifying Large Ecological Units, BioScience 36:476-478, 1986.

r

Gaydos, L., L. Ladner, R. Champton, and D. Hooper. The Production of Ortho-

photographs by Digital Image Processing Techniques. Photogrammetr.);

Volume 4, Papers, 1986 ACSM-ASPRS Annual Convention. Falls Church,

Virginia: American Congress on Surveying and Mapping and American Society

for Photogrammetry and Remote Sensing, p. 241-249, 1986.

Hlavka, C. A. Destriping AIS Data Using Fourier Filtering Techniques.

Proceedings. Second Annum Airborne Imaging Spectrometer (A IS) Data

AnMysJs Workshop. JPL Publication 86-35, p. 74-80, 1986.

Hlavka, C. A. Simulation of Landsat Multispectral Scanner Spatial Resolution with

Airborne Scanner Data. NASA Technical Memorandum 86832, 1986.

McCracken, R. J., and R. B. Cate. Artificial Intelligence, Cognitive Science, and

Measurement Theory Applied in Soil Classification. Soilb_'ience Societyof

America Journal 50:557'56 I, 1986.

Morrissey, L. A., L. L. Strong, and D. H. Card. Mapping Permafrost in the Boreal

Forest with Thematic Mapper Satellite Data. Photogrammetric Engineering .an_

Remote Sensing 52:1513-1520, 1986.

Peterson, D. L., W. E. Westman, N. J. Stephenson, V. G. Ambrosia, J. A. Brass, and

M. A. Spanner. Analysis of Forest Structure Using Thematic Mapper Simulator

Data. IEEE Transactions on Geoscience and Remote Sensing GE- 24: I 13-12 I,

1986.

n

J

W

J

r

g

U

q$

i

+

u

U

+

w



!

-7-

Riggan, P., S. Franklin, and J. Brass. Fire and Chapparal Management at the

WildlandlUrban Interface. Fremontia FR-8:32-36, 1986.

Running, S. W., D. L. Peterson, M. A. Spanner, and K. B. Teuber. Remote Sensing of

Coniferous Forest Leaf Area. Ecology 67:273-276, 1986.

Spanner, M. A., and D. L. Peterson. Analysis of AIS Data of the Bonanza Creek

Experimental Forest, Alaska. Proceedings, Second Annum Airborne Imaging

,spectrometer (A IS) Data Analysis Workshop. JPL Publication 86-35,

p. 144-152, 1986.

Todd, W. J., and R. C. Wrigley. Spatial Resolution Requirements for Urban Land

Cover Mapping from Space. In: Remote Sensing for Resources Development

and En)qronmental ManaRement (ed. by M. C. J. Damen, G. Sicco Smit, and

H. Th. Vestappen). Rotterdam: A. A. Balkema, p. 881-886, 1986.

Vanderbilt, V. C., and L. Grant. Polarization Photometer to Measure Bidirectional

Reflectance Factor R(55 °, 0"; 55*, 180") of Leaves. OpticalEngineerlng

25:566-571, 1986.

Vitousek, P. M., P. R. Ehrlich, A. H. Ehrlich, and P. A. Matson. Human Appro-

priation of the Products of Photosynthesis. BiologicalScience 36:368-373,

1986.

Westman, W. E. Review of Planning andEcology (ed. by R. D. Roberts and

T. M. Roberts). EnvironmentalManagement 10:288-289, 1986.

Westman, W.E. Environment. In: Science Year 1.987, The World Book Annual

Science Supplement. Chicago: World Book, Inc., p. 260-263, 1986.

_=_

w

)=_=@

CEL$$: CONTROLLED ECOLOGICAL LIFE SUPPORT SYSTEMS

Budininkas, P., F. Rasouli, and T. Wydeven. Development of a Water Recovery

Subsystem Based on Vapor Phase Catalytic Ammonia Removal (VPCAR).

Aerospace EnvironmentalSystems, Proceedings of the Sixteenth Intersociety

Conference on Environmental Systems. SAE Paper 860985, p. 661-667, 1986.

w



-8-

Garavelli, J. S. Airborne Trace Contaminants of Possible Interest in CELSS. In:

Controlled Ecological Life Support ""Systems: C_.LSS 85 Workshop (ed. by

R. D. MacElroy, N. V. Martello, and D. T. Smernoff). NASA TM 88215,

p. 253-262, 1986,

Golub, M. A., N. R. Lerner, and T. Wydeven. Reactions of Atomic Oxygen [O(3PI]

with Various Polybutadienes. PolymerPreprints 27:87-88, 1986.

MacEiroy, R. D., N. V. Martello, and D. T. Smernoff (eds.). ControlledEcologicalLife

Support ,s:vstems: CELSS '85 Workshop. NASA TM 88215, 1986.

Martello, N. V. Development of Space Technology for Ecological Habitats.

Controlled Ecological Support b_vstems: CELSS "85 Workshop (ed, by

R. D. MacElroy, N. V. Martello, and D. T. Smernoff). NASA TM 88215,

p. 613-626, 1986.

In:

Rummel, J. D. CELSS Science Needs. In: Controlled EcologicalLg'eSupport

Systems. tiT,Lb,')" _'5 _orkshop ted. by R. D. MacElroy, N. V. Martello, and

D. T. Smernoff). NASA TM 88215, p. 281-284, 1986.

Schwartzkopf, S. H. Electrochemical Control of pH in a Hydroponic Nutrient

Solution. In: Controlled EcologicalLifeSupport _.'vstems." d_L.*)i')"_v.)"_orlshop

(ed. by R. D. MacElroy, N. V. Martello, and D. T. Smernoff). NASA TM 88215,

p. 151-158, 1986.

Smernoff, D. T., R. A. Wharton, Jr., and M. M. Averner. Observations on Gas

Exchange and Element Recycle Within a Gas-Closed Algal-/vIouse System. In:

Controlled EcologicalLife Support Systems." C_L.0_? _¢5 Workshop (,ed, by

R. D. MacElroy, N. V. Martello, and D. T. Smernoff). NASA TM 88215,

p. 263-280, 1986,

Wood, P. C., L. A. Spitze, and T. Wydeven. The Use of Superoxide Mixtures for

Hyperbaric Air Revitalization. Current Practices and New Technology in Ocean

Engineering (ed. by T. McGuinness and H. H. Shih), Volume I I, p. 347-355,

1986.

l

U

[]

I

I

I

[]

|

I

l

B

I

_=
g

E
I

g

g



=_

-9-

SPACE BIOLOGY,

Fielder, P. J., E. R. Morey, and W. E. Roberts. Simulated Weightlessness Disrupts

Osteoblast Histogenesis in Periodontal Ligament and Tibial Metaphysis.

A viation, Space, and Environmental Medicine 57:1125- I 130, 1986.

Globus, R. K., D. D. Bikle, B. Halloran, and E. R. Morey-Holton. Skeletal Response to

Dietary Calcium in a Rat Model Simulating Weightlessness. Journal of Bone

MineralResearch I:I 9 I- 197, 1986.

Globus, R. K., D. D. Bikle, and E. R. Morey-Holton. The Temporal Response of Bone

to Unloading. Endocrinolo_y I 18:733-742, 1986.

Halloran. B. P., D. D. Bikle, M. j. Levens, M. E. Castro, R. K. GIobus, and E. Holton.

Chronic 1,25-dihydroxyvitamin D Administration in the Rat Reduces the

Serum Concentration of 25-hydr.oxyvitamin D by Increasing Metabolic

Clearance Rate. Journal of Clinical Investigation 78:622-628, 1986.

Halloran, B. P., D. D. Bikle, T. J. Wronski, R. K. Globus, M. J. Levens, and

E. R. Morey-Holton. The Role of 1,25-dihydroxyvitamin D in the Inhibition of

Bone Formation Induced by Skeletal Unloading. Endocrinology 118:948-954,

1986.

Miquel, J., and D. E. Philpott. Structural Correlates of Aging in Drosophila:

Relevance to the Cell Differentiation, Rate-of-Living and Free Radical Theories

of Aging. In: Insect Aging (ed. by K.-G. Collatz and R. S. Soha|). Berlin:

Springer-Verlag, 1986.

Ross, M. D., and K. Donovan. Otoconia as Test Masses in Biological Accelerometers:

What Can We Learn About Their Formation from Evolutionary Studies and

from Work in Microgravity? Scanning Bectron A_croscopy IV: 1695-1704,

1986.

Ross, M. D., C. Rogers, and K. Donovan. Innervation Patterns in Rat Saccular

Macula: A Structural Basis for Complex Sensory Processing. Acta

Otolaryngologica i 02:75-86, 1986.

Wronski, T. J., B. P. Halloran, D. D. Bikle, R. K. Globus, and E. R. Morey-Holton.

Chronic Administration of 1,25(OH)aD3: Increased Bone But Impaired

Mineralization. Endocrinology I 19:2580-2585, 1986.



-IO-

NEUROSCIENCES

Baskin, D. S., W. R. Mehler, Y. Hos_buchi, D. E. Richardson, J. E. Adams, and

M, A. Flitter. Autopsy Analysis of the Safety, Efficacy, and Cartography of

Electrical Stimulation of the Central Gray in Humans. Brain Research

371:231-236, 1986.

Brizzee, K. R., and W. R. Mehler. The Central Nervous Connections Involved in the

Vomiting Reflex. In: Nausea and Vomiting: Mechanisms and Treatment (ed.

by C. J. Davis, G. V. Lake-Bokoar, and D. G. Grahame-Smith). Berlin:

Springer-Verlag, p. 31-35, 1986.

Cowings, P. S., S. Suter, W. B. Toscano, J. Kamiya, and K. Naifeh. General Autonomic

Components of Motion Sickness. Psychophysiology 23:542-555, 1986.

D'Amelio, F. E., M. A. Gibbs, W. R. Mehler, D. E_Philpott, and W. Savage.

Contacts in the Area Postrema oi" the Cat: An UItrastructural Study.

AnatomicalRecord 215:407-412, 1986.

Axoglial

Daunton, N. G. Opportunities for Vestibular Research in the Space Station Era.

The Vestib ular ._vstem." Neurophysiologic and _7inicaiResearch (ed. by

M. Graham and J. Kemink). New York: Raven Press, p. 65-71, 1986.

[n:

Ganchrow, D., and W. R. Mehler. Dual Efferent Projections of the Trige minal

Principal Sensory Nucleus to the Thalamic Ventropostermedial Nucleus in the

Squirrel Monkey. Neuroscience Letters 68:18 I- 186, 1986.

Robinson, F. R., J. HolIerman, and D. L. Tomko. Cat Vestibular Nuclear Neuron

Responses to Active Head Rotations. The Physiologi:_t 28 :S 147-148, 1986.

Smith, R. L., and W. R. Mehler. Confirmation of an Intertrigeminal Commissural

Pathway in the Rat. AnatomicalRecord 214:124-125A, 1986.

Stoper, A. E., and M. M. Cohen. Judgments of Eye Level in Light and in Darkness.

Perception and Psychophysics 40:311-316, 1986.

Winget, C. M., and C. W. DeRoshia. Psychosocial and Chronophysiological Effects of

Inactivity and Immobilization. In: InacU'vity: PhysiologicalDYects (ed. by

H. Sandier and J. Vernikos). New York: Academic Press, p. 123-147, 1986.



-II-

SPACE PHYSIOLOGY

Aburdene, M. F., H. Sandler, and D. J. Goldwater. Modeling of the Heart Rate

Response to LBNP in Women. In: IT¢odelIhg andSimulatJon Volume 17,

Part 4. University of Pittsburgh, p. 1229-1234, 1986.

Arnaud, S. B., V. S. Schneider, and E. Morey-Holton. Effects of Inactivity on Bone

and Calcium Metabolism. In: Inactivity. PhysiologicalHYects (ed. by

H. Sandler and J. Vernikos). New York: Academic Press, p. 49-76, 1986.

Convertino, V. A., D. J. Goldwater, and H. Sandier. Bedrest-lnduced Peak VO 2

Reduction Associated with Age, Gender and Aerobic Capacity. ,4 viatlon, Space,

and En vironm ental Medicine 57:17- 22, 1986.

Convertino. V. A., G. M. Karst, C. R. Kirby, and D. J. Goldwater. Effect of Simulated

Weightlessness on Exercise- Induced Anaerobic Threshold. Aviation, Space,

and Environmental Medi_ne 57:325-33 I, 1986.

Convertino, V. A., T. M. Sather, D. J. Goldwater, and W. R. Alford.

Does Not Contribute to Prediction of Orthostatic Intolerance.

E_xercj_¢e 18:551-556, 1986.

Aerobic Fitness

Med. Sci Sports

Fregly, M. J., J. E. Greenleaf, and N. E. Rowland. Effect of Intraperitoneal and

Intragastric Loading with Water and Isosmotic Solutions of Saline and Glucose

on Water Intake of Dehydrated Rats. Brain Research Bulletin 16:415-420,

1986.

Goldberger, A. L., D. Goldwater, and V. Bhargava. Atropine Unmasks Bedrest

Effect: A Spectral Analysis of Cardiac Interbeat Intervals. Journal of Applied

Physiology 6 I" 1843-1848, 1986.

Gould, C., J. A. Williams, A. D. Mandel, and G. Sonnenfeld. Effect of Flight in

Mission SL-3 on Interferon Gamma Production by Rats. ThePhysiologJ_ct

28:213-214, 1986.

Greenleaf, J. E. Mechanism for Negative Water Balance During Weightlessness:

An Hypothesis..Journal of Applied Physiology 60:60-62, 1986.



-12-

Greenleaf, J.E.,and M. H. Harrison. Water and Electrolytes. In: Nutrition and

AerobicExerc1_.e (ed. by D. K. Layman}. Washington, D.C.: American Chemical

Society, p. 107-124, 1986.

Harrison, M. H., G. Geelen, L. C. Keil, C. A. Wade, L. C. Hill, S. E. Kravik, and

J. E. Greenleaf. Effect of Hydration on PlasmaVasopressin, Renin, and

Aldosterone Responses to Head-Up Tilt. Aviation, Space, and Environmental

31edicine 57:420-425, 1986.

Harrison, M. H., L. C. Hill, W. A. Spaul, and J. E. Greenleaf. Effect of Hydration on

Some Orthostatic and Haematologica[ Responses to Head-Up Tilt. European

.Journal of AppliedPhysiolo, ey 55:187-194, ! 986.

Harrison, M. H., L. C. Keil. C. A.Wade, J. E. Silver, G. Geelen, and J. E. Greenleaf.

Effect of Hydration on Plasma Volume and Endocrine Responses to Water

I m m e r s io n.. ]__urnal of A pplie d Phk _iology 61 :1410 - 1417, 1986.

Harrison, M. H., D. Rittenhouse, and J. E. Greenlea_'. Effect of Posture on Arterial

Baroreflex Control of Heart Rate in Humans. European Journal of Appl_ed

Physiology 55:367-373, 1986.

Klingbeil, C. K., L. C. Keil, D. Chang, and I. A. Reid. Role of Vasopressin in

Stimulation of ACTH Secretion by Angiotensin II in Conscious Dogs. American

Journal of Physiology 251 :E52-E57, 1986.

Kravik, S. E., L. C. Keil, G. Geelen, C. E. Wade, P. R. Barnes, W. A. Spaul, C. A. Elder,

and J. E. Greenleaf. Effect of Anti-Gravity Suit Inflation on Cardiovascular,

PRA, and PVP Responses in Humans. JournMofAppliedPhysiolo_.:

61:766-774, 1986.

Lee, M. E., T. N. Thrasher, L. C. Keil, and D. J. Ramsay. Cardiac Receptors,

Vasopressin and Corticosteroid Release During Arterial Hypotension in Dogs.

American Journal of PhysJblogy 25 I:R614-R620, 1986.

Martin, D. G., V. A. Convertino, D. Goldwater, E. W. Ferguson, and E. B. Schoomaker.

Plasma Viscosity Elevations with Simulated Weightlessness. A viation, Space,

and Environmental Medicine 57:426-43 I, 1986.



r •

-13-

Metzler, C. H., T. N. Thrasher, L. C. Keil, and D. J. Ramsay. Endocrine Mechanisms

Regulating Sodium Excretion During Water Deprivation in Dogs. American

Journal of Physiology 25 I:R560-R568, 1986.

Mondon, C. E., C. Sims, C. B. Dolkas, E. Reaven, and G. Reaven. The Effect of Exercise

Training on Insulin Resistance in Sedentary Year-Old Rats. Journalof

Gerontolo_y 41:605-610, 1986.

Philpott, D. E., W. Sapp, C. Williams, T. Fast, J. Stevenson, and S. Black. Reduction

of Spermatogonia and Testosterone in Rat Testes Flown on Space Lab 3.

Proceedings of the Hectron _f_'croscope Society 44:248-249, 1986.

Rein, I. A., L. Chou, D. Chang, and L. C. Keil. Role of Dopamine in the Inhibition of

Vasopressin Secretion by L-DOPA in Carbidopa-Treated Dogs. Hypertension

8:890-896, 1986.

Sather, T. M., D. J. Goldwater, L. D. Montgomery, and V. A. Convertino.

Cardiovascular Dynamics Associated with Tolerance to Lower Body Negative

Pressure. A viatibn, Space, and Environmental Medicine 57:413-419, 1986.

Spaul, W. A., R. C. Spear, and J. E. Greenleaf. Thermoregulatory Responses to Heat

and Vibration in Men. Aviation, Space, and En_ronment.al Medicine

57:1082-1087, 1986.

Wade, C. E., L. C. Keil, and D. J. Ramsay. Effects of Sodium Depletion and

Angiotensin If on Osmotic Regulation of Vasopressin. AmericanJournalof

Physiology 250:R287-R29 I, 1986.

Wurpel, J. N. D., R. L. Dundore, Y. R. Barbella, C. D. Balaban, L. C. Keil, and

W. B. Severs. Barrel Rotation Evoked by Intracerebroventricular Vasopressin

Injections in Conscious Rats. I. Description and General Pharmacology. Brain

Research 365:21-29, 1986.

Wurpel, J. N. D., R. L. Dundore, Y. R. Barbella, C. D. Balaban, L. C. Keil, and

W. B. Severs. Barrel Rotation Evoked by [ntracerebroventricular Vasopressin

Injections in Conscious Rats. II. Visual/Vestibular Interactions and Efficacy of

Antiseizure Drugs. Brain Research 365:30-4 I, 1986.



oo
I

_D
,--_ oo

I

e*

•_ O

@
4-1

O

p-t

0

0

:>

t_

0

0

0
C

0

a.

0
-r.(

:>

;>

.k
I

0

O

0_0
0o_

_._

[-.._

_0 0
,-_ 0

°_'_ 0

O

0
.t:

O

Z

O
OO

•_ 4..I

-,-4 *e.4

°_,-_ oe..¢

O O
O

O_ O_

• _ O O

_" _ O • O

4._ o,-_ _ _ 4._ ._
-,-_ :>_ _ O ._ ._ _ O

! I I I I I I I

co _ _ _ o _, _o _

14

d

o
t_

I I
I I

-,-_ _ • _ _

• ,-_ ,_ _ • :>
D O • ,-_ _ ,._

I I I I I I
I I I I I I

,.-I ,..I ,-I ,.-I ,-I .'I

U

W

r--



w

l'-.
co

!
o'_

!
('_ Jo

u_
o

0
c
c_
0

0

0

o_

>

0
0

0
°,-4

(9

-r-4

0
e_

0

0
-p-4

0
u_

°,-._

or-'l

0
I

0
Z

0
t_

• c
0

_C
0-,-_

O_
,--I °,'-_

o_
'_ 0
,-_ 0
tnt_

""_ 0

0
C
0

.c

0

t_
:z

0
On,_3

0
OL_

g)

0 0

C tn C
0 0 0
0 -.-4 0

o9 0 u_

¢,I co _ c_ o'1

o'1 _c,,I c,I o'_

c,l cq c,_ _ ¢_1

I ! ! I I

t_ o'1 t'-- _ I_

k_ _1_ ix"l t_ kl_

O

_0
r-_

=E

g
0
m
M

4-1

>_ _ >

g

_ N 0



I,_
co
I

_D
_-=ii2o
I

0
_[..,

;J

0
I-4

<

0
C
t:
0

0

:>
I.i

r-I

U

!

0

_4J
• C
_0
<U

C

0--._

_-_
0 ,..._

_,,,=_ -_t

[--,<

"0 0
,-_ 0

ru_

0

0

Z

0
O0

C
0

0

_u m
t: 4J
0

0

0

0

,-I r.,.. _ r-,,. _ i,-i _ _-i
I I I I I I I I

('M (',,,,i('M c,..l _ _ ('M

N

C

0 .._

_ --_ 0 m _ >I 0

I I I I I I I I

II

i
m

I

i

ill

IIII

ip

I

il

I



O_

!
_1 _

I
ma

_E _

0
r_

o
_0

o o

o o

o o 0

o o 0

0 o 0 0 0 0 0 _ o o

o 0 o o 0 0 0 _ 0 o o o

0
0

_ 0

0
o

0 "'_

O_ C
0 0

0 m

0

I.l

I I
_o _o

C'4 C_]

r_ I"_

r._ i_ I._ _ [.... r_ r _ i_ i_ _ _-_

I I l i I I I i I I I
_._ _ _D _'_ _ _:) _'_ _:} t,_ _ _'_

q_l L',I ¢'4 q',l _ _ _ L"4 _ _ {",I

,--A _ I_

I I I |

I_ I_ _ _ _ I_ I_ I_
I_ I_ _ _ _ _

0

•. t= 0 0

u _ ,-.4

0 :>_

o _ _ :_

0

• •

2
M

0 o

• o _ o

o

.c

o 4 -

• 0 I._ ",'_

o o

t_ _ _ 0

.C
o

_ ,-4
o .,-i

r6 '_J _

m ca tm _

o9 o'_ o9

ac _ co

Lo _ oD



O9
!

_0_0

!

lo tl_

0

r_

.<

CO

0

}.l

Q;

:>

(D
c,)

I--4

:>
._"4

.k
I

JU
0

_4J
• "

0

I.J t-
_0
0-,-_
L..l._

_..._

'1_ 0
,'_ 0
m_

""_ 0

0

0

0

Z

0

0
O0

0

o_-.I

e-

0

o

o
o

o_

_ _ _r _ _1_ _ o,_ _

I I I I I I I ! I I I ! I ! I I

._-_

"_ _, 0 _ "E_
0 L, _1 '_ "4 _ "_ • _ • ¢) _ -_ 0 I._ _._

I I I I I I I I I I I I I I I I

g

im

W

J

i



co
I

_oc, J
,--4o'_
!

C_ ol

,-q

_._
0

0

c

0

n.

c:
0

.,--I

-,'-I

-,-I

r_

CJ

0
r._

-f-.i

0

_L

0
._.-4

r._

._-_

I

0
Z

0

C

<U

C

U_O
0.,-_

_._

,'--I -,-I

'_ 0
0

•,'_ 0

0)
C
0
.c
_L

0
OC_

>t

u_

_._

0
u_

_J_
C _o

u_

O
O

O
u_

C
._-_

_u

_D _D _D _D _ C9 _ C_ _D _D C_ _D

c_

I I I I i I I I I I I I I I I I I I I

Oh '_ I_ ml_ '_

¢_1 _ 0'_ ,-.4 CO

-_ 0 >_ _ "_

g .2 o

:> _ (_ -rm

i-



oo
!

I

3J

t3

0
3J

o

C
C
0

_4
_J

0
-,-t

.i-¢

r_

aJ

o_

°_,,_

_4

0

0

1.4
_J

_J
0

-l-I

>

-I-I

I

0
Z

4J
0
n_

_tJ

0_0
0 .,.._

O_
r"l -,-4

"0 0
•_ 0

•,'_ 0

0
c
0

_'0
0

O0

I I I I I I I I I I I I I

i
m

I

w

I

V

I

I



_D

0

Z

H

Z

U'l

0

U

r_

U3

I

!

_._
0

0

c
0

ii7,

c
c

_4

03

(O

I

4J
0
r_

0

c

_0
0-_

_._

_-4 -,-I

_D 0
0

•_ 0

C
0
.C
_L

Z

(1)

0
or,.)

U_

C

.,_

.c
C3

c_ c_
c_ c_

co co

! !

c_ c_

co _D

u_ u_

CD

J
J ¢

-_
0

0

I I



0
C

C
0

O;

Q;
0

>

_o

,-.4
.p.I

D,
°_'-I

0
I
C
0
Z

D_
co
!

I
ee

oo

Jo 0

o

0

c-
O

ot..,_

>
.P.4

r,

e-"

0

-w.._

0

m.IJ
11) e_

0
_0

0-,-_

_.,.4

°_

'_ 0
,"4 0

"_ 0

t=
0

..c

2:

0

0
O0

.t:

• • • -.* • • • •
> > > _ > > > >

0 0 0 _ 0 0 0 0

t_ m m
C C C

[--' 6,

0 0 0
0 0 0
U 0 0 Z

_-_ O _ _-_

rE c_ r_ rE
oi .,._ u_ o,]

0 • 0 0
0 4J O O

I _'_ I _ _ _ I

oD co co oI_ co oo _o co
I I I I I I I I

N _ N _'_ _ _ _ N

• • P

0

® g
g .e u

A

'0
O
a:

e-

g
e-

'O 0
"" • tD
> C
rO _0

0

E

0

0

>

0
0
m
C

• • • ® • • •

0 0 0 0 0 0 0

_" m _ m _ m m

0 _0 r._ r.o cn o_ oo

_0 0 0 0 0 0 0
4J O 0 O O O O
co 0 0 0 0 0 0

I--I I_1 I--I I--I I_i I,-I I--I I--I I--I

,-1 ,.-1 _._ ,_1 _ ,..1 .'1 ,_1

I I I I I I I

I

_D

_D

m

0

i

I

w

i

L

V

I

I

i

I



co
I

_o
,-(,--.4

I

w,
0 _

0

_ 0

.,'4

rJ ._

M •
'_-,,_ I-4

rJ

o

I-4

k_

=

0

0

0
-,--I

>

o9

.,-i
>

u

I

4J
0
t_

C
0

<0

U_O
0-_

_._

4J _-_

m_
"0 0

0

• _ 0

0
C
0

0

0
OU

0

_I_

I

0
C
C
0

g
N

0

I



Z

I,-I "_,

U .,.4

Q

C

C
0

m

0

0
0

0

oF-I

°F,,I

0

,k

I

0

0
0

.C •
0

1 ! ,,_ I I I I ! I I

0

0
• 0

0 0
0 0

I I

i
Ii

Ii

W

II

J

II

II

w

II



r--
CO
g

!
C_. eo

oJ

4J O
_E-'
C_

ul
¢
4J

O

,--4

_J

c_
O
u_

0

-,-4

-,-4

C

O

G;

(]J
D

°_,-I

o_

°..-i
;>

or-I

U
I

O
Z

c

O
<U

C

O'_

_._

,--4-,-4

4_u_
• ,-( tl-.I

"O O
O

• _ O

C

O
_c
c,

O'_"O
O

OU

U_ _ _ O_ 0 _ 0 0 ..C
O O C O _J C C 4_ _ 4_ O _

O O O O • O O • • • O _

O

O O _n O r._ _ u_ cn _n u'_ O

C C _ C O_ _ O_ _ O_ _ C
O O • O O O O O O O O

• ,_ .,', _ "_ 0 0 0 0 0 0 -_

c_ c4 o_ (,4 ox o_ _ _h _h

c,I _ c_l c,,I
r,_ I f,_ ,-_ ! I I"- r--

co t"-.- co

co {",,1

co co

o3 co

{",l
t"-. r--

t"--

0

C C • C

I

g g g om e. _2_

0 _ .,_ _ _ U_ _ _)

_ _ • ,-_ _ _: _ -

03 t.Q 03 t_ t;3 t_ t;3 tr_

O _ • • .u c
0 ,_ _ C -_

0 _ • OJ _ 0

D

_-_ _-_ ..-_ _ _ _'_

O_ C O_ _ O_
O O O O _ _ • O
0 0 "_ 0 _ _ _. 0
C3 _D _ _D Z _: < U

<

_'4 {'4 _ c4 c4 c4 _ c4 C,_

c4

r-- f,_ I_- r-- _ P- t-- r-- r-- |
I I I I I I I I I <

_ _ _. _ _ _ _ _ _r_

r.--
,._q

,.-I I_ _ r.- _ _ _ r-- r-- _
lx_ _ _ {',,,I _ L",,I ,-4 _-_ _ I_

•_"I °_='I

.,_ _ _J -_ _ _J O,

:> _ _ _ _ C C9 _D 0J
.,_ _ ._ _ _ O

•_ 0 _ g 0 0 0 _



t_
co

I

.IJ

_3

_J

o

0

o
°_

00
o_

_J
c_o

0

_J

op-4

o_

u
I

0
Z

_o

_:_0

_.,._

.,I-I _,4

[-.,_

'_ o
_ 0
enl_

0
O_J

w

g

m

U

qp

g

m

W

m
W

m

w

m

w

!

m
I



0o
I

,-4 ,-M
I

ee

ee

O_
O

@

c

O

°ilo .o
H

U_

O

c
0
01

0

0

tD

°p,.4

U

!

O
t_

O
O

_O

t_

0_0
0"_

_._

"_ 0
0

""4 0

0
.._

0

Z

O
OO

O

O
O

o9

° ,...I

O

-,--I

4J
O

,.-4 tO _ P-4t_
N ¢_1 O'1 ,-'4 P-I

0"I O'1 O"1 _O'_

1 I I I I

{',,I <',,I c,,l 0,I

l'--

t-_
_o oo
t._ ,..-4

*,"4

._ C_ 0 -,-I

.._ tO ,-_

m _
/

(11

! I I I

u'_

0'I 0% ,--4 _ '-4 _ I._ O0

04 O,l e,l {",I _ 0,_ l_l

¢_I O.l _ {"4 _ {",I _ <_I

r,-- i"_ r--. t'-- _ -_P

i--4 ,-4 _ _ _i_ ,.-4 ,11

I I I I I I I I

@,I C.,l c',.l C,.l <".,.I C,.l _

co

{",I _ _ _ ,-4 _ O0

C'_ I'_ tO I"-. _ C_ C',I

I..¢'I I._ KD I./'I _ _I_ l.,I-I

o_

O

o

0 _ _ _

O O _ _ _ • _

I I I I I I I I



o

e,
_..

o
00

g
e'-
Q

._.,q

-P'l

°t,"_

e-,

-F-4

!

_-I t'M
!

_ oe

,-.4

•_ 0
mE-,
t_

0

n,

0

t_

-i-q

[J
I

0
Z

.lJ

0

_4J

_0
_0

j=

0_0
0._-4
_4J

al_

0
0

0

0

Z

0
OO



CO

!

I

o

,--4

c

_oC
_o

_o
O'_

,--I-_-I

4J_
.,.-_

c
o

_o 0

0

o_

rh ._ 0

o

,1[ ±

o

m

o
•_ (_

z

D

o _ o
_ O_

f6

,._ ,-_ _ C ¢I r, Q)
.,._ .,._ .,_ ._ C .,-_ ¢_

o o
0 0

m

o
_3

-,-I

_._
o
o
D_

u_ 0
_-_ o

o 0
c --_ o

< <

I I I I I I I

_1 _1 ¢_1 _l (_l (_1 (_1

CO

u_ _D

t_

o

>

o

_4

c c 3

.g .o w

ue_ t_ tm 1_

U'I ul

c

°_4

J 0

't3



r--
co
i

kD

I
(w_ et

0

Z

o

o

r_

,-4

0
0_

0

b_

-i,-I

°l,=l

'IC

!

0

C
0

,<U

C
_0
0.,-_

4-;

_--I -,,-I

"0 0
,-_ 0

"_ 0

C
O

0J

_J
0_"0

O
or,.)

-,'4

i=
o_"4

0
C
fo

C
_J

"0

4-;
o0

• ,-i 0
.._ 0

,--I ,,.-i ,-i
I I I

c_l (N c_I

d

C 3 ._

_-4

g c

g _ g

_ 0 0

tl 41 ,11
! I I

0

< < < <

_-_ _-4 ,-_ _-_ ,._ ,-4

I I ! I I i
Oh ¢r_ ¢h O_ _h

'_ "::P _ _ k,O 0'_
_ I"_ k_ q_

O_

_ o _ :_ _ _
_0 _ C 0 -,-_

0 _

® j

c _ _ _ _ _j
0 ""_ _ 0

I I I I I I

i
I

i

IJ

I

I

I

ie

I

=

I

J

el



p..

CO

!
to_
,-_cq
I .u
c-_ °° o

•_o _.0

rn

r0
,-

0-,_

_.,-,

•IJ ,--I-_

c.
o

o "_ o
e_. ,.-t o

m_
C

o
,P,l

.F,,_

_ "_ 0
_ .l.-J

U
C

-r-,l

u

_ o

c
o

o
°,-,

r_

cc

,.--I

U
I

o _ o



oo
!
ko¢'_1

I
ee

F'-¢

_.._
0

t0_

0
4-)

o
o=

o

0

o _
I-4

oF,=I

°p,l

c
o

0

-r.l

*_.ql

I

4_
0

• c
_o

_o
o .,..4

•0 o
,_ o

,-_n.
°_ o
_4J

o

o

Z

0

0
O0

1.4

4J

•,'_ 0

T T I' I' I' TIT T I" T "I' "

g •
d

• g o_ d

_ "_ ._ _ .._ _ _

._ . o- o=

I I I I I I I I I I I I



_r

lhp_"

L----

co
I

_ooo

tY1 °° o

°. _ _4J

.uO _ 0
(_E-, ,<U
C_

f_
C

0"_

eL, (_

_-,'_
0 (D ,-'_

,--I-,,w

0 -,-4
Z-",<

C
0

_ 0

0
o,-I

m
of'4

_ -,_ 0

0

0

t_ 0

C
c

v}

C_

0

.,.._ (_
>

u}

r..)

Z OtD

0"_ 0 0
0 _ _,

(1. C.

0 O O 0 0
0 0 :_ 0 0 _ 0 0 0 _ 0

< _ < u_ _ r_ < < 0

U • rJ ,'1 0 _ 0 0 0 0 ,-1 0 O L) (_ 0 _ i_

X I_ X X X X _ X X X _ X _ _ _ X _ X

=



00

I
kid

!

$
4_

0
4,J
t_
o

0

o

c-
O

.p.q

°r.._

i1)

c

O)

0

o
u]

0
a,

°p,I

r.o

:>
-r-4
U
I

0

0

o
_CJ

_o
0",-_

_.,.4

_.'_ -_1

'_ 0
,"40

""_ 0

o

co
z

0

o
O0

o o_ ._
o o

o_ oo o _: _

0 0 0 o _ 0 "o o c _ o u_
t_ _ =3 .,_ w _ 3 _ o 0 o

II

"_ _ '_ _ "_ "_ _l_ _ _ _ _1_ _ '_ _ ,_ _ _ ,_ i
I I I I I I I I I I I I I l I I I I I I

I

I



%

00
1

_o

I

t_

0

• C
0

<0

OhO
0._

.._ ,--( .,-_

c"
0

• "_ 0
_ _ 0

c"
0

-pI

>

_ -,_ 0
_J,J

• _'m
U

°,-_

U
m

_ 0

c

o
o9

0
. : -_.4 0.)

> _-

ul

,_"1

>

U
I

Cn'U
0 _ 0

L)

>1
0

r--.4

0
r_

C C
• pI °F-I

• •

._ 0 .c

0 Z 0

Z

_-_

0

0
0
tD

0

Z

0

0

0

L9

0

0

4:
0

<

I I ! I I i

C_

cO

0
O _9

0 In

I .,-i
C 0 _

_ ,._ 0

>
r_
C3

J
U-4
0
C

C

g
0 _

0 .c
M m

0

0
C
>I 0
0

X _ _ X _ X
.'_ ,_3 _.2 _-_ "I

t_

0

O_ 0

0 0

.o • 0

0 tZ

0 _ 0

• _ _ •

• _ • 0
_ _ 0 C_

o_ o_ f_ o_

I I I I

_0 CO _ Co
O_ _ _1 _1_

. o g
,._ ,-_ ._ C

_ X X
;..I _



IIW



i -£ _'-_ _ ,,"£T

! n_
i

i

i

- &

I,I.I

I

IL
IL
0

I,I.I

0

W

Z

I

W
I.I.
I

2-

2- ........................ _._ £2 _ _ 2_: £_:



E_ZB

........................ _Lz_

. L _EZ

=



l.=J
L.)
Z
L_

N

--J

0

I--

0

W

C_

1.1-

--.I

0

Z
0

F--

Z
W

--J

b-

ILl

I--

C.

-r-

-J
0

r-
(/),,=_ V)_,'

C> :_- 0 --J

.-.I I--- 0 _'-_

0

W

0 0 !

Z
C

_ X

_0





t :

LIFE SCIENCES PROJECTS OFFICE MANPOWER PLAN

CIVIL SERVI(;E MANI bOWER

MISSION NOW 1987 1988
ISLS-1 13 14 14
[_ 11 1 1

IML-1 3 3 3

SL-J 1 2 2

SLS-2 2 2 2
ADV STUDIES 1 2 2

SS/BRP 6 11 22

D-2 1! 1 1

IML-2 2 2 4
SLS-3 0 01 0

RRS 1 2! 4

CUMTOTAL 31 40 55

SUPF ORT SE RVICE

MISSION Now 1987 1988

SLS-1 45 48 49

2 2 2

IML-1 15 15 20

SL-J 11 11 11
SLS-2 5 5 6

ADV STUDIES 0 1 3
SS/BRP 14 1 9 34

D-2 1 2 6

IML-2 0 0 5
SLS-3 0 0 0

RRS 1 1 5
CUM TOTAL 94 1 04 141

COM131NED (;IVlL SE

MISSION NOW 1987 1988

SLS-1 58 62 63!

3 3 3

IML-1 18 18 231
'SL-J 12 13 13i

SLS-2 7 7 8J
IADV STUDIES 1 3 5

SS/BRP 20 30 56
D-2 2 3 7

_IML-2 2 2 9

SLS-3 0 0 0

RRS 2 3 9

CUM TOTAL 125 144 196

I
1989 1990 1991 i992

14 4 0 0
1 0 0 0

3 7 0 0

2 4 5 0
2 5 9 13

2 2 2 2

34 51 59 67
1 2 3 1

4 4 ! 8 10

0 1 2 3

4 4 4 4

67 84 92 100

/_NpOWER

1989 1990 1991 1992
49 28 3 0

2 0 0 0

25 21 3 0
14 17 18 3

11 18 40 43
3 3 3 3

64 94 ,124 164
16 26 28 3
15 30 35 35

2 7 15 30
10 15 15 15

211 259 284 296

::iV.AND _SUPP3RT SE _V.

1989 1990 1991 1992

63 32 3 0

3 0 0 0

28 28 ' ',3! 0

16 21 23 3

13 23 491 56
I

5 5 5i 5
98 145 183! 231

17 28 31 4

19 34 43 45

2 8 17 33

14 19 19 19

278 343 376 396

4/17/87

KEY:

SLS: SPACELAB LIFE SCIENCES

IML: INTERNATIONAL MICROGRAVITY
LABOFIATORY

S L-J: SPACELAB-JAPAN

ADV STUDIES: ,ADVANCED ST,UOIES
SS/BRP: SPACE STATION BIOLOGICAL

RESEARCH PROJECT

D-2: SPACELAB D-2

RRS: RECOVERABLE RESEARCH

........SATELLITE-LIFESAT

- =
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Aerospace Human Factors Research Division

Space Human Factors and Related Research - 1985

Ahumada Jr., A.J. and Yellott Jr., J.I., "Computer Simulation of the Retinal Cone Arrangement," 18th

Annual Alathematical Psychology Afeetin9, 1985. Joint Research Interchange NCA-5 between NASA
Ames and Univ. Calif. Irvine

Ahumada Jr., A.J., Yellott Jr., J.I., and Wandell, B., "Computational Models of Photoreceptor

Sampling," Invited Symposium: Computers and Vision: Model Theory and Practice, no. NCA2-5,
NASA Ames and Univ. Calif. Irvine. 1985.

Ahumada Jr., A.J. and Yellott Jr., J.I., "A Model for Foveal Photoreceptor Placing," Investigative

Ophthalmology _ Visual Science, vol. 26, no. 3, 1985. Univ. Calif. Irvine, Irvine, California

Ahumada Jr., A.J. and Watson, A.B., "Equivalent-Noise Model for Contrast Detection and

Discrimination," Journal of the Optical Society of America. vol. 2, pp. 1133-1139, 1985. NASA

Ames Reseach Center, Moffett Field, California

Allen, E.M.R. and Disepola. M.N., "Mental Workload in Rule-Based Problem Solving," Masters,

unpublished. 1985.

Battiste, V. and Hart, S.G., "Predicted versus Experienced Workload and Performance on a Supervisory

Control Task." Proceedings of the Third Biannual Symposium on Aviation Psychology, pp. 255-262,

Ohio State University, Columbus, Ohio, 1985.

Biferno, M.A.: "Mental Workload Measurement: Event-Related Potentials and Ratings of Workload and

Fatigue," (CR-177354}, National Aeronautics and Space Administration, Washington D.C..

Bloem, K.A. and Damos, S.L., "Individual Differences in Secondary Task Performance and Subjective

Estimation of Workload," Psychological Report, vol. 56, pp. 311-322.

Casper, P.A. and Kantowitz, B.H., "Seeing Tones and Hearing Rectangles: Attending to Simultaneous

Auditory and Visual Events," in Trends in Ergonomics/Human Factors, ed. C.G. Edberts, vol. II,

pp. 41-49, Elsevier Science Publications, North Holland Press, Amsterdam.

Chambers, A.B. and Nagel, D.C., "Pilots of the Future: Human or Computer," Communications of the

ACM, vol. 28, no. 11, pp. 1187-1199, Nov. 1985.

Chan, G. and Krushelyncky, E., "Mental Workload in Knowledge-Based Problem Solving," Masters,

unpublished, Toronto, Canada.

Clearwater, Yvonne, "A Human Place in Outer Space," Psychology Today, pp. 3-1-43, July 1985.

Cohen, Marc M., "Human Factors in Space Station Architecture I: Space Station Program Implications for

Human Factors Research," (TM-86702), National Aeronautics and Space Administration,

Washington D.C., August 1985.

Curry, R:E., "The Introduction of New Cockpit Technology: A Human Factors Study," (TM 86659),

National Aeronautics and Space Administration, Washington D.C., May 1985.

Ellis, S.R. and Smith. J.D., "Patterns of Statistical Dependency in Visual Scanning," in Eye Movements

and Human Information Processing, ed. C. Menz, pp. 221-238, Amsterdam, North tIolland Press,
1985.

Ellis, S.R. and Hitchock, R.J., "Emergency of Zipffs Law: Spontaneous Encoding Optimization by Users

of a Command Lanugage," in IEEE Transactions on Systems Atan and Cybernetics, vol. SMC-16,

pp. 423-427, May/June 1986.



-2-

Ellis, S.R.and McGreevy,M.W., The Geometrical and Symbolic Content of a Perspective Display for

Commercial Aviation: Implications for Spatial Prozimity Operations Displays, NASA Johnson Space

Center, Houston, Texas, February 19-_2, 1985. In Proceedings of the Rendezvous and Proximity
Operations Workshop

Ellis, S.R., Tyler, M., Kim, W., McGreevy, M.W., and Stark, L., Visual Enhancements for Perspective

Displays: Perspective Parameters, 1985. In Proceedings of the International Conference on Systems,

Man, and Cybernetics.

Farrell, J.E., Desmarais, M., and Wandell, B.A., "Information Transmission from Visual Displays to

People," Investigative Ophthalmology _ Visual Science, vol. 26, no. 3, 1985.

Foushee, H.C., Group Effectiveness Training in Aerospace Environments, Columbia, Maryland, January

1985. Presented to the Nuclear Regulatory Commission Meeting on Team Training.

Foushee, H.C., Realistic Training for Effective Crew Performance, Long Beach, California, October 1985.

Invited address to the SAE Fourth Annual Conference on Aerospace Behavioral Engineering
Technology.

Foushee, H.C., Lauber, J.K., Baetge, M.M., and Acomb, D.B., Pre- and Post-Trip Operational

Performance in Short-Haul Flight Operations: A Full-Mission Simulator Study, Boston, MA,

November 1985. Invited presentation to the Flight Safety Foundation 38th International Air Safety
Seminar.

Frankel, R.M., "'Captain, I was trying to bring up the fact that you made a mistake earlier': Deference

and Demeanor at 30,000 Feet," Proceedings of the Third Biannual Symposium or, Aviation

Psychology, pp. 403-410, Ohio State University, Columbus_ Ohio.

Gander, P.H., Myhre, G., Graeber, R.C, Andersen, H.T., and Lauber, J.K., "Effects of 9-Hour Time Zone

Changes on Fatigue and the Circadian Rhythms of Sleep/Wake and Core Temperature," NASA
TM-88197, p. 36, Ames Research Center, Moffett Field, California, December 1985.

Gander, P.H., Kronauer, R.E., and Graeber, R.C., "Phase Shifting Two Coupled Circadian Pacemakers:

Implications for Jet Lag," Amer. Journal Physiol. (Regulatory Integrative Comp. Physiol. 18) RTOg-

R719, 1985. Division of Applied Sciences, Harvard University, Cambridge, Massachusetts

Gander, P.H., Graeber, R.C., and Kronauer, R.E., Phase Shifting Two Coupled Circadian Pacemakers:

Implications for Jet Laq, Chicago, Illinois, September 1985. Presented at ]EEE Annual Meeting.

Gander, P.H., Graeber, R.C., Foushee, H.C., and Lauber, J.K., Fatigue in Short-Haul Air Transport,

September 1985. Invited presentation to the meeting of the Australia and New Zealand Medical

Society

Gopher, D:, Chillag, N., and Arzi, N., "The Influence of Voluntary Effort, Context and Anchor Task on

the Subjective Estimate of Load," (NAGW-494), Teehnion, Haifa, lsreal.

Gopher, D., Chillag, N., and Arzi, N., "The Psychophysics of Workload - A Second Look at the

Relationship between Subjective Measures and Performance," Proceedings of the Human Factors

Societb 29_h Annual Meeting, pp. 640-644, Human Factors Society, Santa Monies, California.

Graeber_ R.C., Jet Lag: The Circadian System in Transition, Los Angeles, California, August 1985.

Invited paper presented at Symposium on Chronopsychology: The Circadian System's Impact on

Well-Being, Mood and Performance. American Psychological Association Annual Meeting.

Haines, R.F. and Kiefel, S.M., "Displacement Thresholds across the Horizontal Meridian as a Function of

Stimulus Rate, Duration, and Length," Journal of the Optical Society of America, vol. 2, no. 13, p.

64, December 1985.

Haines, Richard F., "Pitch Change Thresholds as Influenced by Angular Rate and Duration of the

Apparent Horizon's Displacement," Proceedings of The Third Symposium on Aviation Psychology,

Columbus, Ohio, April 22-25, 1985.
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Harrison, A.A., Sommer, R., Strothers, N., and Hoyt, K., "implications of Privacy Needs and

Interpersonal Distancing Mechanisms for Space Station Design," (NAG 2-357), University of
California, Davis, Davis, California, January 3, 1985.

Hart, S.G., Shively, R.J., Vidulich, M.A., and Miller, R.C., "The Effects of Stimulus Modality and Task

[ntegrality: Predicting Dual-Task Performance and Workload from Single Task Levels," Proeeedinqs

of the 21st Annual Conference on A{anual Control, Ohio State University, Columbus, Ohio.

Helmreich, R.L., Foushee, H.C., Benson, R., and Russini. W., Cockpit Management Attitudes:

Relationships to Performance Criteria, Columbus, Ohio, April 1985. Paper presented at the Third

Symposium on Aviation Psychology.

Jacrew, M. and Vincente, K., "An Investigation of the Mental Workload Associated with Skill-Based

Behavior," Masters, unpublished, Toronto, Canada.

Kaiser, M.K., Proffltt, D.R., and McCloskey, M., "The Development of Beliefs about Falling Objects,"

Perceptions ff Psyehophysics, vol. 38, no. 6, pp. 533-539.

Kaiser, M.K., Proffitt, D.R., and Anderson, K., "Judgements of Natural and Anomalous Trajectories in

the Presence and Absence of Motion," Journal of Ezperimental Psycholoqy: Learninq, Memory, and

Cognition, vol. 11, no. 4, pp. 795-803.

Kantowitz, B.H. and Weldon, M., "On Scaling Performance Operating Characteristics: Caveat Emptor,"

Human Factors, vol. 27, no. 5, pp. 531-548.

Kim, W.S. and Ellis, S.R., "Visual Enhancements for Telerobotics: Perspective Parameters," in IEEE

Cataloq , vol. 85CH2253-3, pp. 807-812, November 1985. Proceedings of the International

Conference on Systems Man and Cybernetics.

Maloney, L.T. and Wandell, B.A., "A Computational Model of Color Constancy," Investigative

Ophthalmolopy g_ Visual Science, vol. 26, no. 3, 1985.

.;%lcGreevy, M.W. and Ellis, S.R., Use of Perspective Displays for Situational Awareness in Space Station

Prozimity Operations, NASA Johnson Space Center, Houston, Texas, February 19-22, 1985. In

Proceedings of the Rendezvous and Proximity Operations Workshop

McGreevy, M.W., Ratzlaff, C.R., and Ellis, S.R., "Virtual Space and Two Dimensional Effects in

Perspective Displays," (NASA Conference Publication 2428), 1985. In Proceedings of the 21st
Annual Conference on Manual Control.

Monk T.H., Moline, M.L., and Graeber, R.C., Partial Sleep Deprivation and Phase Shift: Short-Term

Zffcets of a Brief Nap on Mood and Performance, Los Angeles, California, August 1985. Invited

paper presented at Symposium on Chronopsychology: The Circadian System's Impact on Well-Being,

Mood and Performance. American Psychological Association Annual Meeting.

Morris, N.M. and Rouse, W.B., "Human Error Tolerence on Complex Systems: Design Concepts and

Research Approach," Aerospace Human Factors Research Division, Ames Research Center, Moffett
Field, California.

Morris, N.M. and Rouse, W.B., "An Experimental Approach to Validating a Theory of Human Error in

Complex Systems," Proecedinqs of the egth Annual Meeting of the Human Factor Society, pp. 333-

337, Human Factors Society, Santa Monica, California.

Mosier, K.L. and Hart, S.G., "Levels of Information Processing in a Fitt's Law Task," Proceedings of the

2lst Annual Conference on Manual Control, Ohio State University, Columbus, Ohio.

Murphy. M. and Awe, C.A., "Aircrew Coordination and Decisionmaking: A Peer Review Approach,"

Proceedings of the 21st Annual Conference on Atanual Control_ Ohio State University, Columbus,
Ohio.
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l_ielsen,K.R.K., Watson,A.B.,andAhumadaJr., A.J.,"A ComputableModelof SpatialVisionApplied
to Hyperacuity," in Supplement fo Inves. Ophthal. _ Vis. Science, vol. 26, p. 83, 1985.

Nielsen, K.R.K.. Watson, A.B., and Ahumada Jr., A.J., "Application of a Computable Model of Human

Spatial Vision to Phase Discrimination," Journal of the Optical Society of America, vol. A, no. 2, pp.
1600-1606. 1985.

Nielsen, Kenneth R.K., Computational Ezplanations of Hyperacuity, San Jose, California, 1985. Paper

presented at the Annual Meeting Western Psychological Association.

O'Brien, R.G. and Kaiser, M.K., "MANOVA Method for Analyzing Repeated Measures Designs: An

Extensive Primer," Psychological Bulletin, vol. 97, no. 2, pp. 316-333.

Pavel, M. and Cunningham, H.A., "Prediction of Linear Motion," Investigative Ophthalmology _ Visual
Science, vol. 26, no. 3, 1985.

Peercy Jr., R.L., Raasch, R.F., and Rockoff, L.A., "'Space Station Alternatives Study - Final Report,"

(CR-3854 to CR-3858), National Aeronautics and Space Administration, Washington, D.C., June
1985.

Roske-Hofstrand, R.J., Cognitive Network Organization and Cockpit Automation, Columbus, Ohio, April

1985. Proceedings of the °ord Symposium of Aviation Psycholocy

Roske-Hofstrand, R.J. and Paap, K.R., Cognitive Structures in Softward Design, Jackson Hole, Wyoming,

January 13, 1985. Paper presented at the 10th Interdisciplinary Conference.

Shively, R.J., "Evaluation of Data Entry Devices," Masters, unpublished, West Lafayette.

Staveland, L., Hart, S.G., and Yeh, Y.Y., "Memory and Subjective Workload Assessment," Proceedings of

the elst Annual Conference on h{anual Control, Ohio State University, Columbus, Ohio.

Tsang, P.S. and Hartzell, E.J., To Speak or Not to Speak: A hlultiple Resources Perspective, Proceedings of

the Human Factors Society 29th Annual Meeting, 1985. NASA Ames Research Center, Moffett

Field, California.

Varner, D., Hepler, N., and Wandell, B.A., "Using Color Thresholds to Predict Color Discrimination,"

Investigative Ophthalmology gJ Visual Science, vol. 26, no. 3, 1985. Psychology Department,

Stanford University, Stanford, California

Vidulieh, M.A. and Tsang, P.S., "Techniques of Subjective Workload Assessment: A Comparison of Two

Methodologies:" Proceedings of the Third Biannual Symposium on Aviation Psychology, pp. 239-246,

Ohio State University, Columbus, Ohio.

Vidulich M.A. and Tsang, P.S., "Assessing Subjective Workload Assessment: A Comparison of SWAT

and the NASA-Bipolar Methods," Proceedings of the egth Annual Meeting of the Human Factors

Society, pp. 71-75, Human Factors Society, Santa Monies, California.

Vidulich M.A. and Tsang, P.S., "Evaluation of Two Cognitive Abilities Using Tests of an Attentional

Ability to Test Performance in a Dynamic Dual-Test Environment," Proceedings of the elst Annual

Conferenc_ on Manual Control, Ohio State University, Columbus, Ohio.

Vidulich M.A. and Wickens, C.D., "Causes of Dissociation between Subjective Workload Measures and

Performance: Caveats for the Use of Subjective Assessments," Proceedings of the Third Biannual

Symposium on Aviation Psychology, pp. 22g-230, Ohio State University, Columbus, Ohio.

Vidulich, M.A. and Wickens, C.D., "Stimulus-Central-Processing-Response Compatibility Guidelines for

the Optimal Use of Speech Technology," Behavior, Research Methods, Instruments, _ Computers,

vol. 17, no. 2, pp. 243-249.

Vincente K.J., Jarcew, M., and Moray, N., "An Investigation of the Mental Workload Associated with

Skill-Based Behavior," Working Paper _85-3, University of Toronto, Toronto, Canada.
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Wandell, B.A, "Color Measurement and Discrimination," Optical Society of America, vol. 2, no. 1, 1985.

Wandell, B.A., "Color Constancy and Color Discrimination," Optical Society of America, vol. 2, no. I, no.

13, October 1985. Psychology Department, Stanford Univ., Stanford, CA

Watson, A.B. and Ahumada Jr., A.J., "A Model of Human Visual Motion Sensing," Journal of the

Optical Society of America, vol. A 2, no. 2, pp. 322-342, 1985.

Watson, A.B., The Role of Models in Human Factors, October 1985. Invited presentation at the NRC
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